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SUPPLEMENTARY METHODS
Synthesis of 8-[DY-547]-AHT-cAMP
General Synthetic Methods. All reagents were of analytical grade, HPLC grade or better available from commercial suppliers. Dimethyl sulfoxide (DMSO) was stored over activated molecular sieves for at least two weeks before use. UV spectra were recorded with a V-650 spectrophotometer (JASCO, Groß-Umstadt, Germany). Mass spectra were generated with an Esquire LC 6000 spectrometer (Bruker Daltronics, Bremen, Germany) in the ESI-MS mode with 50 % water / 50 % methanol as matrix.
All analytical reversed phase HPLC analyses were performed at 30°C and were accomplished with a LaChrom Elite instrument consisting of a L-2130 pump, a L-2455 diode array detector, a L-2350 column oven, and EZChrom software version 3.3.1 SP1 (all VWR-Hitachi, Hannover, Germany). Eluent composition was either 18% CH3CN, 20 mM triethylammonium formate (TEAF), pH 6.8, 1 mL/min or 22% CH3CN, 20 mM triethylammonium formate (TEAF), pH 6.8, 1 mL/min. The stationary phase was YMC ODS-A 12 nm, S-11 µm (YMC, Dinslaken, Germany) in a 250 x 4.6 mm stainless steel column with a Gemini C18, 4 x 3 mm SecurityGuard column (Phenomenex, Aschaffenburg, Germany). Semipreparative HPLC purification was performed at ambient temperature with a LC-8A pump (Shimadzu, Duisburg, Germany), a preparative K 2001 UV-detector (Knauer, Berlin, Germany) and a L200E analog recorder (Linseis, Selb, Germany). YMC ODS-A 12 nm, S-11 µm (YMC), in a 250 x 16 mm stainless steel column and a C18, 10 x 10 mm SecurityGuard cartridge (Phenomenex, Aschaffenburg, Germany). 
Synthesis of 8-(6-
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Fit of the activation and deactivation time courses
The activation and deactivation time courses for the CNGA2:A4:B1b, CNGA2, CNGA2RE:A4RE:B1b and CNGA2RE:A4:B1bRE channels were obtained by performing fast concentration jumps from zero to 10 µM fcGMP and back to zero with the help of a doublebarreled glass pipette mounted on a piezo-driven device. The respective time courses were fitted with a single exponential function for all measured constructs with the exception of CNGA2RE:A4RE:B1b which needed a biexponential function. For the CNGA2RE:A4RE:B1b a mean time constant, mean, was determined according to
where fast and slow are the activation time constants, and A1 and A2 are the amplitudes of the respective components. This approach allowed us to compare the activation and deactivation speed for all constructs (Fig. 4 , bottom bar graphs). 
